Cooperation of DEF6 with activated Rac in regulating cell morphology.
Rho-family GTPases have been implicated in actin remodeling and subsequent morphologic changes in various cells. DEF6, a pleckstrin homology domain-containing protein, has been reported to regulate Rho-family GTPases as a guanine nucleotide exchange factor. Here, we demonstrate that DEF6 also has the property of cooperating with activated Rac1. DEF6 bound selectively to Rac1 loaded with GTP. The interaction is mediated by the effector domain of Rac1. Overexpression of GFP-DEF6 together with constitutively active Rac1 in COS-7 cells significantly changed their cell shape; this was not seen in the absence of activated Rac1. This effect of DEF6 on cellular morphology was shown to be independent of its guanine nucleotide exchange activity. Because DEF6 does not contain any sequences previously known to interact with Rac, we explored the domain necessary for the binding. The amino-terminal portion and central parts of DEF6 were required for the binding. Finally, we succeeded in creating mutants of DEF6 with point mutations in the amino-terminal portion, which abrogate the binding to activated Rac1. These mutants did not exhibit the morphologic change in COS-7 cells when they were co-expressed with activated Rac1. These results suggest that DEF6 not only activates Rho-family GTPases but also cooperates with activated Rac1 to exert its cellular function.